and size of the cerebral tumour, depending on the vascular pattern of the lesion, and so facilitate a definitive surgical approach.
While the part played by carotid angiography in the above condition is well recognized and accepted, it is further submitted that angiography carried out under the proper conditions of clinical assessment has a valuable part to play in the elucidation of some ' emergency' clinical problems of altered consciousness.
There are, of course, many causes of coma or impaired consciousness. Such cases upon admission to hospital must be subjected to careful clinical scrutiny and the general causes of impaired consciousness such as diabetes, hypoglycaemic coma, uraemia, hepatic failure, alcoholism, poisoning, meningitis, recent head injury, eliminated. The three main requirements in unravelling the cause of the coma are an account from relatives or a witness of the patient's conduct prior to the loss of consciousness, a description of the mode of onset, and a thorough physical examination, including blood-pressure recordings, urinalysis and blood examination. This overall concept of the investigation of altered consciousness must be borne in mind to avoid errors in diagnosis and treatment. None the less, a busy general hospital admits a significant number of patients suffering acute or subacute alteration of consciousness, or hemiplegia, due primarily to disorders of the nervous system. These include spontaneous intracranial haemorrhage due either to rupture of an aneurysm or angioma, already mentioned, or to so-called primary cerebral haemorrhage with intracerebral clot, occlusion of the carotid artery in the neck or in the intracranial portion, subdural haematoma, brain tumour and intracranial abscess.
Much can be done to help patients, admitted to hospital in coma or semi-coma, who are suffering from these conditions. In the past, neurosurgical The whole procedure should be done as quickly as possible, consistent with safety, and the importance of good team work cannot be overstressed. Co-operation between the neurosurgeon and the radiologist in the planning of the procedure and the immediate interpretation of the films is essential, and enables the theatre staff to be alerted at an early stage. The patient may then be transferred directly from the X-ray department to the operating theatre without delay. (Fig. i) , and in the lateral view (Fig. 2 ) the middle cerebral artery was displaced downwards. The pattern of vascular displacement, and the stretching of the vessels, suggested a moderate-sized right parieto-temporal avascular space-occupying lesion.
Operation
She was taken direct from the Department of Radiodiagnosis to the operating theatre. An endotracheal tube was passed and a tracheobronchial toilet effected. This improved the airway and she was given oxygen and a light anaesthetic. An extensive right lateral craniotomy was performed and a bone flap turned. The dura was slightly blue and very tense. It would have been dangerous to attempt opening the dura widely at this stage, and so a brain cannula was passed into the parietal region of the brain. At the depth of I.5 cm. fluid blood was encountered and easily aspirated. On account of its volume accurate measurement was impossible, but it was estimated to be about 8o-ioo c.c. The dura was then widely opened as a flap hinged towards the mid-line of the skull. The brain was now seen to be slack and pulsatile. Having thus evacuated the space-occupying lesion and afforded the patient a decompression against the possibility of brain swelling, the bone flap was laid gently in place and the wound closed in layers. At the completion of the operation tracheotomy was performed. The patient was nursed through a period of coma lasting ten days. She then slowly emerged from her coma, and was discharged from hospital two months later. As might be expected from the findings at the operation she had a moderately severe left hemiparesis for which out-patient physiotherapy and rehabilitation were arranged. Followed up regularly at out-patients this lady has made an excellent recovery. She is able to walk with the aid of only a stick, and despite the weakness of the left arm she is capable of looking after her own house and family. Case No. 2 An I I-year-old schoolboy, admitted to the General Infirmary at Leeds on February 23, I958. He had two attacks of spontaneous intracranial haemorrhage, the first on February I3 and the second the day prior to admission, February 22. On examination he was a sick, restless child; there was evidence of a left hemiparesis. Examination of the fundi disclosed early papilloedema. At this point it was felt unsafe to perform angiography and multiple burr holes were made. In the right parietal region an intracerebral haematoma of 14 C.C. was encountered at a depth of 4.5 cm. and evacuated. Initially this helped the patient, but within 24 hours he was displaying signs of a marked rise of intracranial pressure. He was no longer responsive to pin-prick and there was a marked increase of tone in the legs associated with bilateral extensor plantar responses. Under a light anaesthesia, in which a high concentration of oxygen was maintained, an extensive right lateral bone flap was turned, the dura opened and the swollen brain decompressed. At the same time tracheotomy was performed, since it was anticipated that he would be in coma or semi-coma for some time. Slowly he improved, becoming responsive to painful stimuli and then making spontaneous movements of his limbs. This progress became interrupted about two and a half weeks later when it was noticed that the decompression was bulging and the bone flap beginning to ride.
This patient had had two proven attacks of subarachnoid haemorrhage complicated by an intracerebral haematoma and swollen brain. Surgery in the first instance was directed towards saving the boy's life by removing the intracerebral clot and providing a satisfactory cerebral decompression. That all was not well after two and a half weeks was evident by the bulging decompression. The possibilities were those of renewed intracranial bleeding or haematoma collection, brain swelling, or hydrocephalus due to difficulty in C.S.F. disposal. Since the method of surgical treatment differed in each case it became of vital importance to clarify the situation. Right carotid angiography was performed under local anaesthesia. This showed a classical picture of hydrocephalus. The anterior cerebral artery was swept high but there was no evidence of intracerebral haematoma. Displayed also was a moderate-sized anterior communicating aneurysm, the probable source of the spontaneous haemorrhage (Figs. 3 and 4) . Based on the information furnished by the angiography, a left frontal burr hole was made and continuous ventricular drainage instituted for six days. Lumbar puncture was also carried out daily. By these measures large quantities of blood-stained cerebrospinal fluid were removed and quickly the decompression ceased bulging and the bone flap settled into proper position. There was no need to reopen the craniotomy.
Over many months the boy slowly improved and was finally discharged home. Mentally he was fully alert and fit to resume his schooling. There was weakness of the legs, however, which for the present and immediate future requires him to move from place to place in a wheelchair, but his re-education and rehabilitation are being vigorously pursued. (Fig. 5) . She was taken to theatre and a subdural haematoma evacuated on the right side. Despite her age she made an excellent recovery and within three weeks was up and about and sent to the convalescent hospital.
Case No. 4 A 57-year-old female patient was admitted to the General Infirmary at Leeds as a ' stroke ' on December 3, 1958 . One month previously she had had an attack of uselessness of the right hand and arm which recovered. The day before admission she had a stroke involving the left hemisphere with dysphasia and flaccid weakness of the right arm and leg. On first examination it seemed that the carotid pulsations were equal, but an hour or two later the left carotid pulsation was clearly less good than the right.
The traditional clinical subdivision of this disorder into cerebral haemorrhage, thrombosis and artery is irregular and narrowed. The internal carotid artery is practically occluded at its origin, only a little trickle of medium passing beyond. The external carotid artery is partially occluded at its origin.
embolism has been for long based on clinical signs and symptoms of alleged specificity. The common discrepancy between the clinical diagnosis and the post-mortem findings is a fact which challenges the usual diagnostic principles. Current investigations show that a fair proportion of 'strokes' may be due to carotid occlusions or may have intracerebral clots. Angiography may therefore facilitate a more precise diagnosis than previously and point the way to possible surgical treatment. Left carotid angiography under local anaesthetic was performed and on account of the clinical findings the injection was made low into the common carotid artery. The radiogram showed a partial block at the carotid bifurcation with a trickle of medium passing up the internal ,carotid artery (Fig. 6) Angiography showed a complete block of the right internal carotid artery at the intracranial bifurcation (Fig. 7) . She was taken to the operating theatre, and under light general anaesthesia an extensive right lateral craniotomy performed. When the bone flap had been reflected the dura was found to be tight, containing a very full and swollen brain. When Right carotid angiography was performed under local anaesthesia, an initial film being taken low in the neck to exclude the possibility of carotid occlusion. The films showed an avascular spaceoccupying lesion in the right parietal region, and a shift of the anterior cerebral artery from right to left (Figs. 8 and 9 ). The patient was transferred to the operating theatre, and an exploratory right parietal burr hole made. Surprisingly, a moderate-sized cerebral abscess was found and evacuated; i c.c. of thorotrast contrast medium was inserted into the cavity to control further treatment (Fig. io) . The abscess was successfully treated by repeated aspiration and by antibiotics. The hemiparesis recovered completely and the patient was discharged home perfectly fit in two and a half months, and he resumed his business activities.
Summary
The value of cerebral angiography in neurosurgical emergencies is discussed. The authors consider that the procedure is relatively safe and may provide much useful information, given good co-operation between radiologist and neurological surgeon.
The technique and indications are described. The importance of careful clinical assessment of cases before proceeding to angiography is stressed. The method and its value are illustrated in six patients.
